
ix

TABLE OF CONTENTS

PAGE

ACKNOWLEDGEMENT iii

ABSTRACT (in English) v

ABSTRACT (in Thai) vii

LIST  OF FIGURES xi

ABBREVIATIONS xiii

CHAPTER      I INTRODUCTION

1.1 Stem cell

1.2 Microenvironment

1.3 Extracellular matrix

1.4 Scaffold

OBJECTIVE

CHAPTER      II  MATERIALS AND METHODS

2.1 Collection of human peripheral blood monomucleated 

cell 

2.2 Numeration of CD34+

2.3 Expansion of adult PBSCs in conventional culture

cells from PBMCs cultures

2.4 Evaluation of adult PBSCs differentiation using CD34+

and CD11b+

2

4

5

6

8

9

9

10

10

10



x

2.5 Flow cytometric analysis of cellular DNA contents

2.6 Electrospun of FVDF 3D-nanofibrous scaffold

2.7 PBSCs growth and differentiation on PVDF 3D-

nanofibrous scaffold

2.8 Fluorescence microscopy

2.9 Scanning electron microscopy sample preparation

CHAPTER      III  RESULTS

3.1 Enumeration of CD34+

3.2 Expansion of adult PBSCs in conventional culture

cells from PBMCs cultures

3.3 Characteristic stem cell growth and division

3.4 Reconstitute cell communities and tissues of PBSCs on 

PVDF 3D-nanofibrous scaffold

CHAPTER      IV  DISCUSSION AND CONCLUSION

CHAPTER      V  REFERENCES

APPENDIX A RECONTITUTION OF CELL COMMUNITIES AND 

TISSUES OF NORMAL PERIPHERAL BLOOD STEM 

CELLS IN CONVENTIONAL AND 3D CULTURE 

SYSTEM

CIRRICURUMVITAE

11

11

13

13

13

15

15

16

18

21

27

32

37

54



xi

LIST OF FIGURES

Figure Page

1.1 Structure of Extracellular matrix 6

2.1 PBMCs separation by Ficoll hypaque gradient centrifugation 9

2.2 Mix morphology of  PVDF 3D-nanofibrous scaffold of non-woven 

and alignment nanofibrous 12

3.1 Characterization of peripheral blood stem cells by light micrograph 

(a), fluorescence micrograph (b) and cell counts using flow 

cytometometer (c). 15

3.2 Micrograph of peripheral blood stem cells at day 1 (a), day 6 (b), 

day 15 (c) and day 20 (c) after seeded. 17

3.3 Growth and differentiation of PBSCs: growth pattern (a), variation 

of percentage of CD34+(b) and CD11+(c) cells as a function of 

culture time. 18

3.4 Flow cytometric analyses of DNA contents: light scattering 

characteristic of cells (a) and histogram of Cell bound PI 

fluorescence intensity of R1 (b), R2 (c)  and R3 (d)  region as a 

function of culture time. 20

3.5 Micrographs of cells attached onto non-woven zone at day 7 (a) 

and day 60 (b) and aligned zone at day 7 (c)  and day 30 (d)  after 

seeded onto the top surface of 3D-PVDF nanofibrous scaffolds. 22



xii

3.6 SEM Micrographs of cells attached onto the 3D-PVDF nanofibrous 

scaffolds at day 60

23

3.7 Characterization of bone tissue formation found in the non-woven 

zone of 3D-PVDF nanofibrous scaffolds at day 60 after cultured: 

photo micrographs of cells (a), high magnification SEM 

micrographs (b and c)  of the same sample of Figure 7a and 

elements analysis of the indicated points of Figure 7b (d). 24

3.8 Micrographs of cells stained with anti-CD34+-FITC: bright field of 

photo micrographs(a and b) and  fluorescence micrographs of the 

same microscopic field at day 60 (c and d). 25

3.9 Micrographs of cells which cultured on the 3d-PVDF nanofibrous 

scaffold at day 60: (a, b and c) bright field photo micrographs of 

giant (red arrow) and stromal (white arrow) cells and (d) SEM 

micrograph of hematopoietic tissue. 26

4.1 Scheme diagram of homeostasis of PBSCs in culture system 29



xiii

ABBREVIATIONS

BDNF Brain-derived neurothophic factor

o Degree CelsiusC

cm centrimetre

DMAA N,N-Dimethylacetamide

ECM Extracellular Matrix

ES Embryonic Stem cell

GAGs Glycosaminoglycans

G-CSF Granulocyte-colony stimulating factor

GM-CSF Granulocyte macrophage-colony stimulating factor

hr Hour

HSCs Hematopoietic Stem cells

kg kilogram

kV kilo voltage

mL millilitre

MSC Mesencymal Stem cells

PBMCs Peripheral Blood Mononucleated cells

PBS Phosphate Buffer Saline

PBSCs Peripheral Blood Stem cells

PDGF Platelet-derived growth factor



xiv

PLGA Poly(D,L)-lactide-co-glycolide

PVDF Polyvinylidene fluoride

RBC Red blood cell

rmp Round per minute

SEM Scanning Electron Microscope

wt.% Percent weight

µL Microlitre

2D Two-dimensions

3D Three-dimensions


